Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; some non-H atoms missing; disorder in main residue; R factor = 0.052; wR factor = 0.154; data-to-parameter ratio = 13.4.
The title compound, C 19 H 13 ClF 2 N 2 O 3 , was prepared by the reaction of (Z)-ethyl 3-amino-3-(4-chlorophenyl)-2-cyanoacrylate and 2,6-difluorobenzoyl chloride. The dihedral angle between the chlorobenzene and fluorobenzene rings is 37.0 (1)
. The ethyl group is disordered over two positions [occupancies = 0.52 (2):0.48 (2)]. In addition to intramolecular N-HÁ Á ÁO and N-HÁ Á ÁF hydrogen bonds, the crystal packing shows the molecules to be connected by intermolecular C-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds.
Related literature
The title compound is useful as an inhibitor of Pyricularia oryzae, Rhizoctonia solani, Botrytis cinerea and Gibberella zeae, see: Heller et al. (2004) ; Creagh & Hubbell (1992) ; Ibers & Hamilton (1964) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y þ 1; z; (ii) Àx; Ày þ 2; Àz þ 1; (iii) x þ 1; y; z þ 1.
Data collection: SMART (Bruker, 1998); cell refinement: SAINT (Bruker, 1999); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material forBotrytis cinerea and Gibberella zeae (Heller et al., 2004; Creagh & Hubbell, 1992; Ibers & Hamilton, 1964) .
In the title compound (Fig.1) ,all bond lengths and angles are unexceptional.The planar chlorobenzene ring is approximately perpendicular to the fluorobenzene ring with a dihedral angle of 37.0 (1)°. The ethyl group is disordered over two positions occupancies (0.52 (2):0.48 (2)).The molecular conformation is stabilized by C-H···O and N-H···O hydrogen bonds ( Table 1 ). The crystal packing is governed by additional N-H···O and N-H···F Interactions (Fig. 2 ).
To a solution of (Z)-ethyl 3-amino-3-(4-chlorophenyl)-2-cyanoacrylate (1.25 g,0.0050 mol) in CH 2 Cl 2 (18 ml), 2,6-difluorobenzoyl chloride (2.65 g,0.015 mol) was added. Subsequently, Et 3 N(1.52 g,0.015 mol) waa dropped into the solution under stirring. Then, the reaction mixture was heated to reflux and stirred for 4 h and then cooled to room temperature.
The reaction solution was filtered off and some white solid was separated. The organic phase was washed with water and then dried over Na 2 SO 4 . After removal of the solvent, a brown dope was obtained. After column chromatography using ethylacetate/light petroleum (1:6) as the eluent. Small single crystals were grown from a solution of ethyl acetate/petroleum ether(3:1) after 45 days,at room temperature.
Refinement
Methyl H atoms were placed in calculated positions with C-H=0.96 Å and the torsion angle was refined to fit the electron density, with UU iso (H)=1.5UU eq (C). Other H atoms were placed in calculated positions with C-H =0.96 Å(methylene) and 0.93 Å(aromatic C-H), and refined in riding mode, with U iso (H)=1.2U eq (C). In the absence of significant anomalous scattering, Friedel pairs were merged.
Figures Fig. 1 . The molecular structure of the title compound, showing 30% probability displacement ellipsoids and the atom-numbering scheme.
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